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Martin J. Hamper 

Project Manager 

Warzyn Inc. 

2100 Corporate Drive 

Addison, Illinois 6010 1 

Dear Mr. Hamper: 

'·•}00005 

Prin~eton Re~o:ar~h Co:nt~r 

4100 Quakerhridgr Road 
Lnnenceville. ~e\\ Jer~r~ O~M~ 

Tel 60':1i93t>-9300 
Fax: (l(l9i93t>-9221 

Enclosed is the final version of the extended bioventing treatability study 

performed on soils from the American Chemical Services NPL Site, in Griffith. Indiana. 

The soU sample utilized in the ENVIROGEN treatability study was from the Off-site 

Containment Area. The majority of compounds originally identified in the off-site 

containment soU sample have been reduced to less than either the remediation level or 

the analytical detection limit. The VOCs and SVOCs were removed by a combination 

of volatilization and bioremediation. The extent of removal attributable to either 

mechanism is difficult to quantify, but it is important to remember that during the 

initial six week experimental phase the greatest removals were consistently observed 

in the nutrient amended soil column. In addition. the lowest vapor phase 

concentrations were observed in the nutrient amended column. 

We believe that application of bioventing techniques at the Griffith site can lead 

to lower operating costs. due to reductions in air flow rates and less reliance on vapor 

treatment by either carbon adsorption or thermal oxidation. In addition. further 

reductions in semi-volatile compounds should occur during extended operation of the 

bioventing system. If you have any further questions I may be reached at (609)-936-

9300. 

Sincerely yours, 

L;r~ 
Gene F. Bowlen. Ph. D. 

Manager. Remediation Technologies 
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Operation of the soil columns from the initial biotreatability study. utilizing soils 

from American Chemical Services NPL Site, was continued after the original sampling 

period ended in late February. The initial time frame of six weeks was extended by an 

additional twelve weeks. At the six week sampling period, each of the soil columns 

was disassembled, the soil homogenized and soil samples removed. The remaining 

soil was repacked into each of the columns, the air system connected and air flow at 5 

ml/minute was continued. Additional nutrients were added to the nutrient amended 

column to insure that the column would not be nutrient limited. 

After twelve weeks of additional operation, the nutrient amended soil co.lumn 

was disassembled, homogenized and samples submitted to a certified laboratory, 

National Environmental Testing, Inc. (NET) for VOC and SVOC analysis (EPA methods 

8240 and 8270). A copy of the NET analytical results of the VOC and SVOC analysis 

are included in Appendix A of this report. The remaining soil was analyzed by 

ENVIROGEN for ammonia, orthophosphate, nitrate, pH and microbial counts. The 

non-amended and azide-treated control columns were not disturbed. 

Results and Discussion 

The columns were operated for a total of eighteen weeks during which time 

approximately fourteen thousand pore volumes of air were passed through the 

column. After eighteen weeks, the majority of VOC's were removed to less than the 

analytical detection limit (Table 1). All of the BTEX compounds were below the 

analytical detection limit which is several orders of magnitude below the various 

remediation levels. The only target VOC's detected were methylene chloride (0.010 

mg/kg) and tetrachloroethene (0.008 mg/kg). Each of the detected compounds is well 

below the required remediation level concentration. The analytical detection limit of 

0.006 mg/kg soil was below the remediation level for each of the target VOCs. 

The concentrations of the majority of SVOC's were below the analytical 

detection limit of 400 11g/kg soil. During the final twelve weeks of operation all the 

compounds. at detectable levels, except his (2-ethylhexyl) phthalate, declined to 

concentrations that were close to. if not below, the remediation levels (Table 2). 

Naphthalene and di-n-butylphthalate were each below their respective action levels. 

The isophorone concentration declined to 15 mg/kg soil which was approximately 2 

times the remediation level of 7.2 mg/kg soil. Pentachlorophenol was detected for the 

first time during the study at 2.0 mg/kg soil which is slightly above the 0.43 mg/kg 
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soil remediation level. The bis (2-ethylhexyl) phthalate concentration actually 

indicated an increase from the six week to the eighteen week sampling period (i.e .. 70 

mg/kg vs. 300 mg/kg soU). The concentration increase is most likely a result of 

heterogeneity within the soils. The concentrations of bis (2-ethylhexyl) phthalate after 

six and eighteen weeks are substantially below the initial value of 610 mg/kg soil. 

However. each of the later concentrations is well above the remediation level of 1.1 

mg/kgsoU. 

A total of six phthalate esters were monitored during the experimental period. 

Only two of the phthalate esters were target compounds. di-n-butylphthalate and bis 

(2-ethylhexyl) phthalate. and were discussed above. Two of the phthalate esters were 

below the analytical detection limit during most of the study. The two remaining 

phthalates. dimethyl phthalate and butyl benzyl phthalate indicated significant 

reductions during the eighteen week period. Dimethyl phthalate and butyl benzyl 

phthalate concentrations declined from 80 mg/kg soU to 4. 7 mg/kg soU and 40 mg/kg 

soU to 2.0 mg/kg soU, respectively. The percent removal, based on initial and final 

concentrations, for each of the phthalates. except bis (2-ethylhexyl) phthalate. varies 

from 91%-95%. The bis (2-ethylhexyl) phthalate concentration only declined by 51% 

during the experiment. For the majority of the phthalate esters, which are essentially 

non-volatile, bioremediation is apparently an effective method for removal from the 

contaminated soils. 

The analytical detection limits for Method 8270 (0.40 mg/kg soU) were greater 

than the remediation levels of several of the target SVOCs. Five specific compounds, 

including his (2-chloroethyl) ether. hexachlorobutadiene, 2,4- and 2,6-dinitrotoluene 

and hexachlorobenzene, could exceed the remediation limits and still be below the 

analytical detection limits. 

During the initial six week phase of the biotreatability study, the concentrations 

of carcinogenic polyaromatic hydrocarbons (cPAHs) were below the analytical detection 

limits of either 63 or 49 mg/kg soil. The high detection limits were due to the 

complexity of the matrix and the high concentrations of several of the contaminants. 

For the fmal sample after eighteen weeks. the analytical detection limit was 0.4 mg/kg 

soil for the cPAHs. The analytical detection limit of 0.4 mg/kg soil for cPAHs exceeded 

the remediation level of 0.0026 mg/kg soil. In addition. two compounds. 

benzo(a)pyrene and ch:rysene. were detected at 0.5 mg/kg soil. The compounds are 

reported as 1.0 mg/kg soil of cPAHs which is above the remediation level. 
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The nutrient balance in the amended column indicated that a significant 

amount of ammonia, but limited nitrate and orthophosphate. remained at the end of 

the eighteen week experiment (Table 3). The ammonia concentration was 370 mg/kg 

soU and nitrate and orthophosphate were 4.0 and 0.24 mg/kg soU, respectively. The 

biological plate counts during the extended period increased slightly from 6.1 x 1 os 
CFU/g soU at six weeks to 1.1 x 109 CFU/g soU at the end of the experimental period. 

The stable level of microbial colonies indicates continued health of the bacterial 

population. 

The majority of compounds originally identified in the off-site containment soil 

sample have been reduced to less than either the remediation level or the analytical 

detection limit. The VOCs and SVOCs were removed by a combination of volatilization 

and bioremediatlon. The extent of removal attributable to either mechanism is 

difficult to quantify, but it is important to remember that during the initial six week 

experimental phase the greatest removals were consistently observed in the nutrient 

amended soil column. In addition, the lowest vapor phase concentrations were 

observed in the nutrient amended column. 
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Table 1 Results of Final Soli Sample VOC Analysis for OSCA Solis (mg/kg) 

Nutrient Amended SoDs 

Initial Study Extended Remediation 

Study Level 

Compound Time zero 6 weeks 18 weeks 

Vinyl Chloride <39 <9 <0.006 0.031 

Chloroethane <39 <9 <0.006 2,700 

Methylene Chloride <39 <9 0.010 6.2 

Acetone <39 <9 <0.006 2,400 

1, 1-Dichloroethene <39 <9 <0.006 0.098 

Chloroform <39 <9 <0.006 9.5 

1,2-Dichloroethane <39 <9 <0.006 0.64 

2-Butanone <39 <9 <0.006 620 

1,1,1-l)ichloroethane <39 <9 <0.006 2,300 

Carbon Tetrachloride <39 <9 <0.006 0.38 

1,2-[ijchloropro~e <39 <9 <0.006 0.42 

Trichloroethene <39 <9 <0.006 5.3 

1,1,2-Trichloroethane <39 <9 <0.006 0.51 

Benzene <39 <9 <0.006 1 

4-Methyl-2- 71 <9 <0.006 630 

pentanone 

Tetract.Uoroethene 210 26 0.008 1.1 

Toluene 990 <9 <0.006 5,000 

Chlorobenzene <39 <9 <0.006 150 

Ethylbenzene 580 <9 <0.006 1.300 

Styrene <39 <9 <0.006 1.7 

Xylenes (mixed) 3280 328 <0.006 26.000 
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Table 2 Results of Final Son Sample SVOC Analysis for OSCA Sons (mg/kg) 

Nutrient Amended Sons 

Initial Study Extended Remediation 

Study Level 

Com_pound Time Zero &weeks 18 weeks 

bis (2-chloroethyl) <9 <7 <0.4 0.027 

ether 

1. 4-Dichlorobenzene <9 <7 <0.4 2.4 

Isophorone 130 50 15 7.2 

1.2.4- <9 <7 <0.4 16 

1lichlorobenzene 

Naphthalene 230 140 10 82 

Hexachlorobutadiene <9 <7 <0.4 0.36 

2. 6-Dinitrotoluene <9 <7 <0.4 0.044 

2,4-Dinitrotoluene <9 <7 <0.4 0.044 

n- <9 <7 <0.4 12 

INitrosodiphenylamine 

Hexachlorobenzene <9 <7 <0.4 0.018 

Pentachlorophenol <9 <7 2.0 0.43 

bis (2-ethylhexyl) 610 70 300 1.1 

Phthalate 

di-n-butylphthalate 350 55 32 2,300 

cPAHs <63 <49 1.0 0.0026 
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Table 3 Nutrient Analysis for SoU Columns 

Sample pH Ammonia Nitrate Orthophosphate Microbial 

Cone. (mg/kg Cone. (mg/kg Cone. CFU/g soil 

soil) soil) (m~/~ soil) 

Results 

Time Zero 7.0 249 9 55 1.4 X 105 

6 Weeks 6.4 164 <4 <7 6.1 X 108 

18 Weeks 6.6 370 4 0.24 1.1 X 109 
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Appendix A 

VOC and SVOC Analysis - (EPA methods 8240 and 8270) 

Results from 

National Environmental Testing, Inc. 

---
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ANALYTICAL REPORT 

+-------------------------------------------------------+ 

Report To: 

Project: 

Mr. John Polonsky 
Vapex Environmental ~ech 
480 Neponset Street 
canton, MA 02021 

Warzyn 

+-------------------------------------------------------+ 

06/15/1993 

NET Job Number: 93.01502 

National Environmental Testing 

NET Atlantic, Inc. 
Cambridge Division 

12 Oak Park 
Bedford, MA· 01730 



NET Cambridge Division 

ANALYTICAL REPORT 

·--------------------------------·-------------------------------------------------------------· 
l..,ort To: 

Mr • .lohn Polorwlty 
V.pex Erwir..-ntal Tech 
480 hponlet Street 
Centon, M 02021 

I 
l..,orted ly: I 

I 
National lr'Ni~l T•tine . I 
NET Atlenti~, lncorpor•ted 1 
c.-bridge Dlvlalon I 
12 o.t P•rk I 
Iedford, M 01730 I 

I 
·------------------------------------··-············-·········-··························-······ 

NET Job Nl.llber: 93.01502 

Projec::t: w.rzyn IIET Client No: 7'9670 

P.O. tlo: Collected ly: CLIENT 

Job Description: W.rzyn A i rbi ll No: 5697653500 

This report has been ~oved ..S certified for nl ... e by the following ataff. Pleue feel free to cell the IIET 
Project Meneger at 617·275-3535 with eny questiorw or ~ts. 

D. Wesley Miller 
NET Project Meneger 

~~·# 
Report prepered by 
NET Reports Group 

Analytical dllta for the following Se~~Ples •re Included in this dllte report. 

SAMPLE 
JD 

11 WAIHIUT COL. 

Laboratory Note: 

IIET 
ID 

82079 

DATE 
TAKEN 

05/20/1993 

TIME 
TAKEN 

DATE 
REC'D 

05/22/1993 

MATRIX 

SOIL 

All calllpCUlds reported for the semivolatile enalysis were enalyzed on 5/26/1993 except bis(2·Ethylhexyl)Phthalate. 
This ca.pound was reanalyzed at a dilution ..S reported fra. the 6/4/1993 run. 



Report Dete: 06/15/1993 

Report To: Vepex Envfr.,_,tel Tech 

Projec:t: W.rzyn 

s.ple ID: •1 WM-IIIT COl. 

IIET llllp\e llo: 12079 

NET Cambridge Division 

ANALYTICAL REPORT 

Reault 

EX Ac:fd/lue/Neutrela 8270 S 05/25/1993 dete 

lifT .lob llo: 9.5.01502 

Dete lec:'d: 05/ZZ/1993 

Arwlyata 
Dete 

05/25/1993 djb 



leport D•te: 06!15/1993 

leport To: Vape.Jt lnvirawent•l Tech 

s.ple ID: t1 IMI·IIUT COL. 

NET Cambridge Division 

ANALYTICAL REPORT 

I 

lesult 

----------------

lET .lob •o: 93.01502 

O.te lec'd: D5/22Jt993 

Anllyst 

-------------------------------------------------------------------------------------------
TCL Vol•tfles by GC/MS 1240 s 
Acetone <6.0 Ullll 05/28/1993 bel 
lenzene <6.0 Ullll 
lra.ldi ch lorc.eth.-.e <6.0 Ullll 
lr<*»fortl <6.0 Ullll 
lr~th.-.e <6.0 ua/ICI 
2·Butenone (MEIC) <6.0 ug/ICg 
C.rbon Dfaulfide <6.0 ua/ICI 
C.rbon Tetrechloride <6.0 Ullll 
Ch lorobenzene <6.0 Ullll 
Ch l oroethene <6.o· ugJKg 
2·Chloroethylvinyl ether <6.0 ugJKg 
Chlorofortl <6.0 ug/KII 
Chlorc.ethane <6.0 ug/KI 
Dibraodl lorc.ethane <6.0 ua/KII 
1,2-Dichlorobenzene <6.0 ug/ICI 
1,3-Dichlorobenzene <6.0 ua/KII 
1,4-Dichlorobenzene <6.0 UIIICI 
1,1-Dichloroethene <6.0 UlfiCg 
1,2-Dichloroethene <6.0 UIIICII 
1,1·Dichloroethene <6.0 UlfiCI 
trans-1,2-Dichloroethene <6.0 ug/ICII 
1,2-Dfchloropropene <6.0 ug/KII 
cfs-1,3-Dichloropropene <6.0 ug/Kg 
trens·1,3·Dichloropropene <6.0 ug/KII 
Ethyl benzene <6.0 ug/ICg 
Z·Hexenone <6.0 ug/Kg 
4·Methyl·2·pentenone (MJBIC <6.0 ug/ICg 
Methylene Chloride 10 ug/ICg 
Styrene <6.0 ug/ICII 
1,1,2,2-Tetrachloroethane a ug/ICI 
Tetrechloroethene a UlfiCII 
Toluene <6.0 ug/Kg 
1,1,1·Trichloroethene <6.0 ug/KII 
1,1,2·Trichloroethene <6.0 ug/ICII 
frichloroethene <6.0 UI/ICII 
trichlorofluora.ethene <6.0 ug/ICI 
Vinyl Acet•te <6.0 ug/ICII 
Vinyl Chloride <6.0 ug/ICg 
•·Xylene <6.0 ug/ICII 
o·Xylene <6.0 ug/ICII 
p·Xylene <6.0 ug/ICII 



Report Date: 06115!1993 

Report To: Vapex Erwir~tal Tech 

Project: W.rzyn 

SMple 10: 11 W-IIUT COL. 

IIET Sallple llo: 1207'9 

Par-ter 

NET Cambridge Division 

ANALYTICAL REPORT 

laault lklfta 

IIET Job llo: 93.01502 

Date lee'd: 05/W1993 

Analyst a 
Date Analyst 

-------------------------------------------------------------------------------------------TCL Acfdi .... /Neutrala 8210 s 
Acenaphthene 500 UIIIK8 05/26/1993 .-tl 
Acenaphthyl ene <400 ua/KI 05/26/1993 
Anthracene <400 UIIIK8 05/26/1993 
lenlo(a)Anthracene <400 U8IK8 05/26/1993 
lenlo(a)Pyrene 500 U8IK8 05/26/1993 
lenZo(b)Fluoranthene <400 ug/Kg 05/26/1993 
lenzo(g,h,f)Pe~lene <400 ug/Kg 05/26/1993 
lenZoCk)Fluoranthene <400 U8IK8 05/26/1993 
lenZoie Acid <400 U8IK8 05/26/1993 
lenZyl A l eohol <400" ug/Kg 05/26/1993 
4-l~enyl·phanylether <400 ug/Kg 05/26!1993 
lutylbenzylphthalate 4700 ug/Kg 05/26/1993 
4·Chloro·3-Methylphenol <400 ug/ICg 05/26!1993 
4·ChlorNniline <400 ua/Ka 05/26/1993 
btaC2·Chloroethoxy)Methane <400 ug/Kg 05/26/1993 
bta(2·Chloroethyl)Ether <400 ug/Kg 05/26/1993 
btaC2·Chlorotaopropyl)Ether <400 ug/Kg 05/26/1993 
2·Chloronaphthalene <400 ug/Kg 05/26/1993 
2·Ch l oraphenol <400 UIIIICa 05/26/1993 
4·Chlorophanyl·phenylether <400 U8IK8 05/26/1993 
Chryaene 500 ug/Kg 05/26/1993 
Dt·n-lutylphthalate 32000 ug/ICg 05/26/1993 
Dt-n·Oetyl Phthalate 700 ua/Ka 05/26/1993 
Dtbenz(a,h)Anthracene <400 ut/Ka 05/26/1993 
Dibenzofuran <400 ut/Kg 05/26/1993 
1,2-Dichlorobenzene· <400 ut/ICt 05/26/1993 
1,3-Dichlorobenzene <400 ua!Ka 05/26/1993 
1,4-Dichlorobenzene <400 ua/Ka 05/26/1993 
3,3'-Dichlorobenzidine <400 ua!Ka 05/26/1993 
2,4-Dichlorophenol <400 ua!Ka 05/26!1993 
Diethylphthalate 500 ug/Kg 05/26/1993 
Di~thyl Phthalate 2000 ug/Kg 05/26!1993 
2,4-Di~thylphenol <400 ug/Kg 05126/1993 
4,6-Dinitro-2-Methylphenol <400 ug/Kg 05/26/1993 
2,4·Dinitrophenol <400 ut/Kg 05/26/1993 
2,4-Dinitrotoluene <400 ua/Ka 05/26/1993 
2,6-Dinitrotoluene <400 ug/Kg 05/26!1993 
bia(2·Ethylhexyl)Phthalate 300000 ug/Kg 06/04/1993 
Fluoranthene 600 ug/Kg 05/26/1993 
Fluorene <400 ug/ICg 05/26!1993 
Mexachlorobenzene <400 ug/IC; 05/26/1993 
Nexaehlorobutadiene <400 ug/Kg 05/26/1993 
Nexachlorocyelopentadiene <400 ug/Kg 05/26/1993 
Hexachloroethane <400 ug/ICg 05/26!1993 
lndeno(1,2,3·cd)Pyrene <400 ug/ICg 05/26/1993 
laophorone 15000 ug/ICg 05/26/1993 
2·Methylnephthalene 4700 ug/Kg 05/26/1993 



leport Date: 06/15/1995 

lepor-t To: Vapu Envfror.ental Tech 

Project: Werzyn 

lallple ID: 111 WM·IIIT COL. 

IIET lallple Mo: 1207'9 

2·Methylphenol 
4·Methylphenol 
M·Mftro.o·df·n·Propyl .. tne 
l·litro.odf .. thyl .. ine 
l·lftroaodiphenyl .. ine 
llephthalene 
2·1itroanilfne 
3·111 troantl ine 
4·11i troanil ine 
IIi trobenzene 
2·Mitrophenol 
4·11trophenol 
Pentech l orophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Triehlorobenlene 
2,4,5-Triehlorophenol 
2,4,6-Triehlorophenol 

NET Cambridge Division 

ANALYTICAL REPORT 

lesult Unfta 

<400 ug/Kg 
2000 UIIKI 
<400 UIIKII 
<400 UIIKI 
<400 UIIKII 
10000 ug/ICII 
<400 ug/lg 
<400 ug/ICg 
<400 ug/ICg 
<400. ug/ICg 
<400 ug/ICg 
<400 ug/ICg 
2000 ug/lg 
1000 ug/ICg 
2000 \Ill/Kg 
1000 ug/ICg 
<400 ug/ICI 
<400 ug/Kg 
<400 ug/ICg 

lET .lob llo: 93.01502 

Date lac'd: OS.IZZ/1993 

Analyafa 
Date Analyst 

05/2611993 
05/26/1993 lltl 
05/26/1993 
05/26/1995 
05/26/1993 
05/2611993 
05/2611993 
05/26/1993 
05/26/1993 
05/26/1993 
05/26/1993 
05/2611993 
05/26/1993 
05/26/1993 
05/2611993 
05/26/1993 
05/2611993 
05/26!1993 
05/26/1993 



NET Cambridge Division 

-QUALITY CONTROL DATA 

lET .lab lo: 93.01502 

Project: W.rzyn l~t Date: 06/15/1993 

SUrrogete St..:lerd Percent lecowry 

Abbreviated SUrrogete ltencMrd ll..s: 
SS1 SS2 SS3 SS4 ISS 
lra~efl 1,2-Dic Toluene 2·Fluor Phenol· 

SMpla ID IIET ID Metrlx SS1 SS2 

SS6 
2,4,6-T 

SS3 

ss7 ssa 
2-Fluor llltrobe 

Percent Recovery 
SS4 ISS SS6 

IS10 SS11 SS12 

IS7 SS9 SS10 SS11 SS12 

·----------------------------------------------------------------------------------------------------------------------------------
IIJ1 WAR·MUT COL. 12079 SOIL 75 85 116 DIL DIL DIL DIL DIL DIL 

Motes: 
IIR • This surrogete at..:lerd is Not R~ired. Other versions of this test •thod •Y uae this aurrogete at..:lerd. 
Dil • This aurrogete at..:lerd wes diluted to below detect8ble levels ca. to concentrations of enalytes In this NIIIPle. 

Pesticide Surrogate Standards: 
Decachl • Decachlorobiphenyl 

Volatile Surrogate Standards: 
lrc.~fl • lrc.~fluorobenzene 

Dlbutyl • Dibutylchlorendate 

1,2-Dichl • 1,2·Dichloroethane·d4 

Drinking Water Method 524 1,2-Dichl • 1,2·Dichlorobenzene·d4 

Se.ivolatlile SUrrogate Standards: 
2-Fluor (1st) • 2-Fluorobiphenyl 
2·Fluor (2nd> • 2-Fluorophenol 

Herbicides Surrogate Standard: 
2,4-Dic • 2,4-Dichlorophenyl acetic acid 

Phenol· • Phenol·d6 
llitrobe • Nitrobenzene·d5 

Petroleum Hydrocarbon Fingerprint Surrogate Standard: 
Z·Fluor E 2-Fluorobiphenyl para·Te E para·Terphynyl 

Tetrech • Tetrachloro-~rxylene 

Toluene • Toluene-dB 

2,4,6-T • 2,4,6-Tribra.ophenol 
~Terph • p·Terphenyl 



NET Cambridge Division 

QUALITY CONTROL DATA 

Report To: V~x Enviror.entel Tech IIEl .lot Mo: 93.01502 

Project: warzyn leport D•te : 06/16/1993 

... thod llri Analysfa Data 
...... .... Anlllyst 

T•t • ._ hiUlt .... ta letch hte lnltl•l• 

···-···--------------------------------------------------------------------------------------------------------------------TCL Yolatfl• by GCIM$ 1240 s 
lrc.of l uorobenz.,. 101 S recov. 351 05128/1993 bel 
1,Z·Dfchloroethane·d4 • I rec:ov. 351 05128/1993 bel 
Toluene-ciS 99 I rec:ov. 351 05128/1993 bel 
Acetone <5.0 UIIKI 351 05128/1993 bel 
lenz.,. <5.0 UIIK8 351 05128/1993 bel 
lr~ichlorc.eth.,. c5.0 ug/ltg 351 05/28/1993 bel 
lrc.ofoMI c5.0 ug/ltg 351 05128/1993 bel 
lrc:..eth.,. c5.0 ug/ltg 351 05!2811993 bel 
Z·lut.nane (MEK) <5.0 UIIK8 351 05/ZI/1993 bel 
carbon Dfaulfide c5.0 UIIK8 351 05128/1993 bel 
Carbon Tetrachloride c5.0 .. UIIKI 351 05/28/1993 bel 
Ch l orobenzene c5.0 ug/Kg 351 05/28/1993 bel 
Chloroeth.,. c5.0 ug/ltg 351 05/28/1993 bel 
2·Chloroethylvinyl ether c5.0 ug/ICg 351 05/28/1993 bel 
ChlorofoMI cS:o UIIK8 351 05/28/1993 bel 
Chlorc.eth~ne c5.0 ug!Kg 351 05/28!1993 bel 
Dibra.ochlorc.eth.ne c5.0 ug/ltg 351 05/28/1993 bel 
1,2·Dichlorobenzene c5.0 ug/Kg 351 05/28/1993 bel 
1,3-Dichlorobenzene c5.0 ug/Kg 351 05/28/1993 bel 
1,4-Dichlorobenzene c5.0 ug/lg 351 05/28/1993 bel 
1,1-Dichloroeth.,. c5.0 ug/ltg 351 05/28/1993 bel 
1,2-Dfchloroeth.ne <5.0 ug/lg 351 05/28/1993 bel 
1,1-Dfchloroethene c5.0 Ullflg 351 05/28/1993 bel 
tran&·1,2·Dichloroethene c5.0 ug/Kg 351 05/28/1993 bel 
1,2-Dichloropropane c5.0 Ullflll 351 05/28/1993 bel 
cis-1,3·Dichloropropene c5.0 ug{lg 351 05/28/1993 bel 
trana-1,3-Dfdhloropropene c5.0 ug/ltg 351 05/28/1993 bel 
Ethyl benzene c5.0 ug{lg 351 05128/1993 bel 
2·Hex.nane c5.0 ug{lg 351 05/28/1993 bel 
4·Methyl·2·pentanone CMIBK c5.0 ug{ltg 351 05/28/1993 bel 
Methylene Chloride c5.0 ug/Kg 351 05/28/1993 bel 
Styrene c5.0 ug/lg 351 05/28/1993 bel 
1,1,2,2-Tetrechloroethane c5.0 ug/ltg 351 05/28/1993 bel 
Tetrechloroethene c5.0 ug/Kg 351 05/28/1993 bel 
Toluene c5.0 ug/ltg 351 05/28/1993 bel 
1,1,1·Trichloroeth.ne c5.0 ug{lg 351 05/28/1993 bel 
1,1,2·Trichloroethane <5.0 ug/ltg 351 05/28/1993 bel 
Trichloroethene <5.0 ug/ltg 351 05/28/t993 bel 
Trichlorofluorc.ethane <5.0 ug{ltg 351 05/28!1993 bel 
'tii1Yl Acetlte <5.0 ug{ltg 351 05/28/1993 bel 
Vinyl Chloride <5.0 ug/Kg 351 05/28/1993 bel 
.-xylene <5.0 ug/Kg 351 05/28/1993 bel 
o·Xylene <5.0 1.111/ltg 351 05/28!1993 bel 
p·Xylene <5.0 UII/Kg 351 05/28!1993 bel 
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TCL Acidllue/lleutrala 1270 I 

2• fl UOI ophenol n S recov. 206 05126/1993 lltl 
Phenol·d5 75 S reeov. 206 05/26/1993 lltl 
2,4,6-Trt~l 76 S recov. 206 05/26!1993 lltl 
2·Fluorobiphenyl 76 S recov. 206 05/26/1993 lltl 
llttrobenzene·d15 10 S recov. 206 05/26!1993 lltl 
p-Terphenyl·d14 12 S recov. 206 05/26!1993 lltl 
Acenaphthene <40 Ulflg 206 05/2611993 lltl 
Acenaphthylane <40 UIIICII 206 05/26/1993 lltl 
Anthracene <40 UIIKII 206 05/26/1993 lltl 
lenzo(a)Anthracene <40 UIIIICII 206 05/26/1993 lltl 
lenZo(a)Pyrene <40 .. ug/Kg 206 05/26/1993 lltl 
lenzo(b)Fluoranthene <40 ug/Kt 206 05/26!1993 lltl 
lenzo(g,h,t)Perylane <40 ug/Kg 206 05/26/1993 lltl 
lenzo(k)Fluoranthene <40. UIIKI 206 05/26/1993 lltl 
4-lro.ophenyl-phenylether <40 UIIKII 206 05126!1993 lltl 
lutylbenzylphthalate <40 ug/KI 206 05/26/1993 lltl 
4-Chloro-3-Methylphenol <40 Ulflg 206 05/26/1993 lltl 
btaC2-Chloroethoxy~thene <40 Ulflg 206 05/26!1993 lltl 
btaC2-Chloroethyl)Ether <40 UI/KII 206 05/26/1993 lltl 
btaC2-Chloroiaoproprl)Ether <40 UIIICII 206 05/26/1993 lltl 
2-Chloronaphthalene <40 UI/KII 206 05/26!1993 lltl 
2-Ch l oropheno l <40 ug/KII 206 05/26!1993 lltl 
4-Chlorophenyl·phenylether <40 ug/KII 206 05/26!1993 lltl 
Chrysene <40 ug/Kg 206 05/26!1993 lltl 
Dt·n·lutylphthalate <40 ug/KII 206 05126/1993 lltl 
Dt·n·Octyl Phthalate <40 ug/Kg 206 05/26!1993 lltl 
Dfbenz(a,h)Anthraeene <40 ug/KII 206 05/26!1993 lltl 
1,2-Dichlorobenzene <40 UIIKII 206 05/26/1993 lltl 
1,3-Dichlorobenzene <40 ug/Kg 206 05/26/1993 lltl 
1,4-Dichlorobenzene <40 ug/KII 206 05/26/1993 lltl 
3,3'-Dichlorobenzidine <40 UIIKII 206 05/26/1993 lltl 
2,4-Dtchlorophenol <40 ug/KII 206 05/26/1993 lltl 
Diethylphthalate <40 ug/KII 206 05126!1993 lltl 
Di~thyl Phthalate <40 ug/KII 206 05/26!1993 lltl 
2,4-Di~thylphenol <40 ug/Kg 206 05/26!1993 lltl 
4,6-Dinitro-2-Methylphenol <40 ug/Kg 206 05/26/1993 •tl 
2,4-Dinitrophenol <40 ug/ICg 206 05/26/1993 lltl 
2,4-Dinitrotoluene <40 ug/ICII 206 05/26!1993 lltl 
2,6-Dinftrotoluene <40 ug/ICII 206 05/26/1993 lltl 
bis(2·Ethylhexyl)Phthalate <40 UII/ICI 206 05/26!1993 lltl 
Fluoranthene <40 ug/ICI 206 05/26!1993 lltl 
Fluorene <40 ug/ICg 206 05/26/1993 lltl 
Mexaehlorobenzene <40 ug/Kt 206 05/26!1993 lltl 
Mexac:h l orobutad i ene <40 ug/ICI 206 05/26/1993 lltl 
Mexachloroc:yclopentadiene <40 UII/ICI 206 05/26/1993 lltl 
Hexachloroethane <40 ug/KII 206 OS/26/1993 lltl 
lndeno(1,2,3·cd)Pyrene <40 ug/Kg 206 OS/26!1993 lltl 
laophorone <40 UIIIICI 206 05/26/1993 lltl 
11-Nitroso·di·n·Propylamine <40 ug/ICg 206 05/26/1993 lltl 
11-Nitrosodi.ethylemine <40 ug/Kg 206 05/26!1993 •tl 
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l·lft~iphenyl .. fne c40 UI!Kt 206 05126/1993 lltl 
l.p.thal.w c40 UIIKt 206 05126/1993 lltl 
lftrobenzMe c40 UI!Kt 206 05126/1993 lltl 
2·11itr~l c40 UIIKt 206 05/2611993 lltl 
4·1ftrophenol c40 UIIKt 206 05126/1993 lltl 
Pentechlorophenol c40 UlfiCI 206 05126!1993 lltl 
Pherw~th rMe c40 UIIKt 206 05126/1993 lltl 
Phenol c40 UIIICI 206 05126!1993 lltl 
Pyrene c40 UlfiCI 206 05126/1993 lltl 
1,2,4-Trfchlorobenzene <40 ug/ICI 206 05/26/1993 lltl 
2,4,6-Trichlorophenol <40 . ua/ICII 206 05/2611993 lltl 


